Set Items Description 

51 563 (SNAPSHOT? OR MIRROR? OR COPY??? OR COPIE? ? OR IMAGE? OR - 

IMAGING OR CAPTUR? OR REPLICA? OR CLONE?) (5N) (FILESYSTEM? ? OR 
FILE 0 SYSTEM? ?) 

52 110 S1(7N) (GREAT? OR PRODUC? OR DEVELOP? OR ORIGINAT? OR MAKE? 

OR MAKING? OR MADE OR GENERAT?) 

53 20 S1(7N) (DELET? OR REMOV? OR ERADICAT? OR ELIMINAT? OR ERAS?- 

?? OR MARK??? (2N) FREE??? ? OR EXPUNG? OR EMPT??? ? OR DISCAR- 
D?) 

54 2 01214 5 SUMMARY 0 (MAP OR MAPS) OR TABLE? OR FILE? ? OR DATABASE? OR 

RECORD? 

55 2 991117 DEALLOCAT? OR DE()ALLOCAT? OR FREE OR INACTIV? OR OPEN??? - 

OR UNUSE? ? OR "NOT" (IN) USE? ? OR NON ( ) ALLOCAT? OR NONALLOCAT? 
OR UNASSIGN? OR UN () ASSIGN? 

56 11795864 ALLOCAT? OR CLOSE? ? OR OCCUPIE? ? OR USE? ? OR RESERV? OR 



ASSIGN? OR "NOT" 0 FREE??? 

57 6 S2 AND S3 AND S4 AND S5 AND S6 

58 14 S3 NOT S7 

59 429198 (SNAPSHOT? OR MIRROR? OR COPY??? OR COPIE? ? OR IMAGE? OR - 

IMAGING OR CAPTUR? OR REPLICA? OR CLONE?) (7N) (FILE? ? OR RECO- 
RD? ? OR DATA? ? OR INFORMATION?? OR CONTENT? ? OR DATABASE? - 
OR REPOSITOR?) 

SIO 82802 S9(7N) (GREAT? OR PRODUC? OR DEVELOP? OR ORIGINAT? OR MAKE? 

OR MAKING? OR MADE OR GENERAT?) 
. Sll 11213 S9(7N) (DELET? OR REMOV? OR ERADICAT? OR ELIMINAT? OR ERAS?- 

?? OR MARK??? (2N) FREE??? ? OR EXPUNG? OR EMPT??? ? OR DISCAR- 
D?) 

512 66 SIO AND Sll AND S4 AND S5 AND S6 

513 0 S12 AND INCLUSIVE 0 "OR" OR INCLUSIVEOR 

514 60 S12 NOT S7:S8 

515 48 S14 NOT (PR>2000 OR PR=2001 : 2007 ) 

516 2 S15 AND SNAPSHOT? 

517 46 S15 NOT S16 

518 310 AU= (LEWIS B? OR LEWIS, B?) 

519 1005 AU= (EDWARDS J? OR EDWARDS, J?) 

520 49 AU= (VISWANATHAN S? OR VISWANATHAN, S?) 

521 0 BLAKE (2N) LEWIS OR (JOHN??? OR JON????) (2N) EDWARDS OR SRINI- 

VASAN (2N) VISWANATHAN 

522 2 S18 AND S19 AND S20 

523 47 S18:S20 AND (SI OR S9) 

524 21 S23 AND (FILE ( IN) SYSTEM? OR FILESYSTEM? OR FILE ( ) MANAGEMEN- 

T { ) SYSTEM? ) 

525 . 21 S24 AND (SNAPSHOT? OR MIRROR? OR COPY??? OR COPIE? ?' OR IM- 

AGE? OR IMAGING OR CAPTUR? OR REPLICA? OR CLONE?) 

526 20 S25 NOT (PR>2000 OR PR=2001 : 2007) 
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File and directory content capturing method for file system, involves, 
refraining from writing data in storage blocks in response to active map or 
copy of active map recorded in file system 
Patent Assignee: NETWORK APPLIANCE INC (NETW-N) 
Inventor: EDWARDS J; LEWIS B; VISWANATHAN S 
Patent Family (1 patents, 1 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 

US 20020083037 Al 20020627 US 2000642061 A 20000818 200262 B 

US 2001932578 A 20010817 

Priority Applications (no., kind, date): US 2000642061 A 20000818; US 
2001932578 A 20010817 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 20020083037 Al EN 14 5 C-I-P of application US 2000642061 
Alerting Abstract US Al 

NOVELTY - Active map is recorded in the file system of storage blocks 
not available for writing data. Consistency point including a copy of the 
active map is recorded in the file system. Writing of data in the 
storage blocks is refrained in response to the active map and the copy of 
the active map. 

DESCRIPTION - INDEPENDENT CLAIMS are included for the following: 

1. Previous version saving method; 

2. File system operating method; 

3. Summary map updating method; and 

4. Active map updating method. 

USE - File and directory content capturing method for file system of 
data storage system. 

ADVANTAGE - Enables creating and deleting snapshots quickly and capture 
the contents of the files and directories in the file system, quickly and 
efficiently. 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of the 
instant snapshot system. 

Title Terms/Index Terms /Additional Words: FILE ; DIRECTORY; CONTENT; 

CAPTURE; METHOD; SYSTEM; WRITING; DATA; STORAGE; BLOCK; RESPOND; ACTIVE; 
MAP; COPY; RECORD 

Class Codes 

International Classification (Main) : G06F-007/00 

File Segment: EPI; 
DWPI Class: TOl 

Manual Codes (EPI/S-X) : T01-F05E; ' T01-H01C2 ; T01-J05B2 



File and directory content capturing method for file system, involves 
refraining from writing data in storage blocks in response to active map or 
copy of active map recorded in file system 

Alerting Abstract ...NOVELTY - Active map is recorded in the file 

system of storage blocks not - available for writing data. Consistency point 
including a copy of the active map is recorded in the file system. 
Writing of data in the storage blocks is refrained in response to the 
active . . . 

...Previous version saving method; File system operating method; Summary 
map updating method; and Active map updating method. . . 

. . .USE - File and directory content capturing method for file system of 
data storage system. 

...capture the contents of the files and directories in the file system, 
quickly and efficiently.. 

Title Terms/Index Terms/Additional Words: FILE ; ... 
. . . RECORD 

Original Publication Data by Authority 



Original Abstracts: 

The invention provides an improved method and apparatus for creating a 
snapshot of a file system . In a first aspect of the invention, a 
"copy-on-write" mechanism is used. An effective snapshot mechanism must 
be efficient both in its use of storage space and in the time needed to 
create it because file systems are often large . The snapshot uses the 
same blocks as the active file system until the active file system is 
modified. Whenever a modification occurs, the modified data is copied to 
a new block and the old. . . 

...henceforth called "copy-on-write" ) . In this way, the snapshot only uses 
space where it differs from the active file system, and the amount of 
work required to create the snapshot is small . In a second aspect of the 
invention, a record of which blocks are being used by the snapshot is 
included in the snapshot itself, allowing effectively instantaneous 
snapshot creation and deletion. In a third aspect of the invention, the 
state of the active file system is described by a set of metafiles; in 
particular, a bitmap (henceforth the "active map") describes which blocks 
are free and which are in use. The inode file describes which blocks 
are used by each file, including the. metafiles . The inode file itself 
is described by a special root inode, also known as the "fsinfo block". 
The system begins creating a... 

...states for creating the snapshot such as the location of all files and 
directories in the file system, it. During subsequent updates of the 
active file system, the system consults the bitmap ■ included in the 
snapshot (the "snapmap") to determine whether a block is free for reuse or 
belongs to the snapshot. This mechanism allows the active file system to 
keep track of which blocks each snapshot uses without recording any 
additional bookkeeping information in the file system. In a fourth 
aspect of the invention, a snapshot can also be deleted instantaneously 
simply by discarding its. . . 



. . .of the invention, the performance overhead associated with the search 
for free blocks is reduced by the inclusion of a summary file. The 
summary file identifies blocks that are used by at least one 
snapshot; it is the logical OR of all the snapmap files. The write 
allocation code decides whether a block is free by examining the 
active map and the summary file. The active map indicates whether the 
block is currently in use in the active file system. The summary file 
indicates whether the block is used by any snapshot. In a sixth aspect 
of the invention, the summary file is updated in the background after the 
creation or deletion of a snapshot. This occurs concurrently with 
other file system operations. Two bits are stored in the file system 
"fsinfo block" for each snapshot. These two bits indicate whether the 
summary file needs to be updated using the snapshot's snapmap information 
as a consequence of its creation or deletion. When a block is freed in the 
active file system, the corresponding block of the summary file is 
updated with the snapmap from the most recently created snapshot, if this 
has not already been done. An in-core bit map records the completed updates 

to avoid repeating them unnecessarily. This ensures that the combination 
of the active bitmap and the summary file will consistently identify all 
blocks that are currently in use. Additionally, the summary file is 
updated to reflect the effect of any recent snapshot deletions when 
freeing a block in the active file system. This allows reuse of blocks 
that are now entirely free. After updating the summary file following a 
snapshot creation or deletion, the corresponding bit in the fsinfo block 
is adjusted. In a seventh aspect... 

...the next oldest and next youngest snapshot. A block that was used by the 
deleted snapshot but is not used by its neighbors can be marked free 
in the summary file , as no remaining snapshot is using it. However, 
these freed blocks cannot be reused immediately, as the snapmap of... 

...must be preserved until summary updating is complete. During a 
snapdelete, free blocks are found by using the logical OR of the active 
bitmap, the summary file, and the snapmaps of all snapshots for which 
post-deletion updating is in progress. In other words, the snapmap... 

...updating. In the preferred embodiment, the invention is operative on 
WAFL file system. However, it is still possible for the invention to be 
applied to any computer data storage system such as a database system or a 
store and forward system such as cache or RAM if the data is kept for a... 
Claims: 

<b>l</b>. A method for capturing the contents of the files and directories 
in a file system, said file system comprising a set of storage blocks 
in a mass storage system including steps forrecording an active map in said 

file system of said storage blocks not available for writing 
data; recording a consistency point in said file system including a 
consistent version of said file system at a previous time, said 
consistency point including a copy of said active map at said previous 
time; andref raining from writing. . . 
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Computer-based table of contents imaging method in photography field, 
involves storing link to directory in table of contents for stored images, 
so that presentation pathname is mapped to restrictive pathname, during 
directory access 

Patent Assignee: EASTMAN KODAK CO (EAST) 
Inventor: WHITCHER T J 

Patent Family (1 patents, 1 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 

US 6760065 Bl 20040706 US 2000534390 A 20000324 200453 B 

Priority Applications (no., kind, date): US 2000534390 A 20000324 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 6760065 Bl EN 12 7 

Alerting Abstract US Bl 

NOVELTY - A directory for file system, with file name having restrictive 
pathname, and image table of contents (TOC) including presentation file 
name with presentation pathname selected by camera user, are stored in 
removable storage. A link to the directory is stored in TOC for stored 
images, so that the presentation pathname is mapped to restrictive 
pathname, when directory is accessed for presentation by user interface. 

DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

1. image table of contents format; and 

2, method for managing removable storage device used in digital camera. 

USE - For imaging table of contents on removable storage such as floppy 
disk, compact disk (CD) and compact flash cards used with computer or 
digital cameras, in field of photography. 

ADVANTAGE - The inclusion of standardized image table of contents file on 
removable storage, enables the presentation of consistent user interface on 
receiving system even when the removable storage has been recorded with 
varying file syst;m s and file conventions. The stored image table of 
contents provides efficient management of PIMA 15740 Objectlnfo datasets 
by persistently associating datasets with objects on removable storage. 

DESCRIPTION OF DRAWINGS - The figures show the flowchart illustrating the 
sequence of events that occur when removable storage having image table of 
contents is inserted into computer or digital camera, and the block diagram 
of the digital camera system. 

Title Terms/Index Terms/Additional Words: COMPUTER; BASED; TABLE; CONTENT; 
IMAGE; METHOD; PHOTOGRAPH; FIELD; STORAGE; LINK; DIRECTORY; SO; PRESENT; 
MAP; RESTRICT; ACCESS 

Class Codes 

International Classification (Main) : H04N-005/76 



File Segment: EPI; 
DWPI Class: TOl 



Manual Codes (EPI/S-X) : T01-F05E; T01-J05B2A 



Alerting Abstract . . .consistent user interface on receiving system even 
when the removable storage has been recorded with varying file systems 
and file conventions. The stored image table of contents provides 
efficient management of PIMA 15740 Objectlnfo datasets by persistently 
associating datasets with objects on removable storage... 
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Embedded operating system failsafe recovery method, involves formatting 
distribution disk partition if corruption is found in distribution disk and 
copying backup primary image from boot disk when image is not found 

Patent Assignee: HEWLETT-PACKARD DEV CO LP (HEWP) 
Inventor: CRAWFORD K E; VANROOVEN R M . 
Patent Family (1 patents, 1 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 

US 6591376 Bl 20030708 US 2000517026 A 20000302 200366 B 

Priority Applications (no., kind; date): US 2000517026 A 20000302 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 6591376 Bl EN 24 5 



Alerting Abstract US Bl 

NOVELTY - The method involves booting an initial operating system kernel 
and formatting distribution disk partition if corruption is found in the 
partition. When a primary image is not found within the distribution disk, 
a backup primary image from a boot disk (108) is copied to a distribution 
disk to replace the corrupted image. A final embedded operating file system 
is mounted and launched. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for an electronic 
device controlled by an embedded operating system. 

USE - Used for failsafe recovery in embedded operating systems. 

ADVANTAGE - The method facilitates the use of boot disk partition as a 
disk-based ROM, thereby automatically detecting and correcting the file 
system corruption and primary image corruption without user 
intervention. The method eliminates the expensive ROM component employed 
in currently available peripheral consumer electronic devices. 

DESCRIPTION OF DRAWINGS - The drawing shows a block diagram of a typical 
computing environment managed by an embedded operating system. 

108 Boot disk. 

Title Terms/Index Terms /Additional Words: EMBED; OPERATE; SYSTEM; FAIL-SAFE 
; RECOVER; METHOD; FORMAT; DISTRIBUTE; DISC; PARTITION; CORRUPT; FOUND; 
COPY; PRIMARY; IMAGE; BOOT 
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International Classification (Main) : H02H-003/05 
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Alerting Abstract . . .of boot disk partition as a disk-based ROM, thereby 
automatically detecting and correcting the file system corruption and 
primary image corruption without user intervention. The method 
eliminates the expensive ROM component employed in currently available 
peripheral consumer electronic devices... 
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Image data filing system for docTiment - writes correction information to 
image file, and erases dot image information 

Patent Assignee: HITACHI LTD (HITA) 
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Original Abstracts: 

. . .on the correction paper which is in turn inputted to the image file 
system with an image reader \ The image file system erases the 
dot image information of the image inputted with the image reader. 
The obtained correction information is synthesized with the original image 
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Image information deletion for picture file system - deleting 
information corresponding to assigned retrieval code NoAbstract Dwg 0/4 

Patent Assignee: TOSHIBA KK (TOKE) 
Inventor: HIROSE K 
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Image information deletion for picture file system 
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Image decoding display device for communication application, has frame 
memory with empty sector to store decoded data in dynamic mapping mode, 
when searched sector is empty with respect to sector information table 
Patent Assignee: MITSUBISHI DENKI KK (MITQ) ; MITSUBISHI ELECTRIC CORP 
(MITQ) 

Inventor: OGAWARA R; OHKAWAHARA R; TAKABATAKE A; TAKAHATA A 
Patent Family (2 patents, 2 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 
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JP 2001016593 A JA 19 16 
Alerting Abstract JP A 

NOVELTY - Controller (1) controls decoding of input data which is written 
in frame memory (5) , based on control by frame memory interface (3) . When 
searched frame memory has empty sector relative to sector information table 
showing sector usage information. Decoded image data is written in idle 
sector by dynamic mapping mode. Format of data stored in frame memory is 
converted and output to video interface (4) . 

USE - For communication application to display image data that is 
compressed by moving picture experts group system. 

ADVANTAGE - Since decoded image data is stored by dynamic mapping mode, 
normal image decoding display is performed even if capacity of memory is 
reduced . 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of image 
decoding display device. 
1 Control unit 
3,4 Interfaces 
5 Memory 

Title Terms/Index Terms /Additional Words: IMAGE; DECODE; DISPLAY; DEVICE; 

COMMUNICATE; APPLY; FRAME; MEMORY; EMPTY; SECTOR; STORAGE; DATA; DYNAMIC; 
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. . .data in dynamic mapping mode, when searched sector is empty with respect 
to sector information table 



Alerting Abstract ...memory (5), based on control by frame memory 
interface (3) . When searched frame memory has empty sector relative to 
sector information table showing sector usage information . Decoded 



image data is written in idle sector by dynamic mapping mode. Format of 
data stored in frame... 

USE - For communication application to display image data that is 
compressed by moving picture experts group. . . 

Title Terms ... /Index Terms /Additional Words: TABLE 

Original Publication Data by Authority 



Original Abstracts: 

...in order to search and fetch an unused sector. The frame memory 
interface (<b>3</b>) allocates the unused sector in the bank <b>2 
</b>when decoded image data are written into the bank <h>2 , </b>and 
release the used sector when the decoded image data are read from the 
bank <b>2 . </b> 
Claims: 

...control section, and for generating decoded image data;a frame memory 
comprising banks, a memory size of each of which is one frame for 
storing said decoded image data, and a bank made up of a plurality of 
sectors and whose memory size is not less than 0.5 frame for storing 
said decoded image data of a frame B,a... 

. . .of each of said plurality of sectors in said frame memory in order to 
search unused sector, and allocates said unused sector when said frame 
memory interface writes said decoded image data into said frame "memory, 
and release said used sector when decoded image data are read. 
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Erasing of shadow copies from persistent secondary storage in computer 
system used in user data transaction processing, involves erasing name of 
one selected structure storage after lost closing of that storage 
Patent Assignee: MICROSOFT CORP (MICT) 
Inventor: PELTONEN K G; RAJU S C V 
Patent Family (1 patents, 1 countries) 
Patent Application 
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Alerting Abstract US A 

NOVELTY - Shadow copy of user data stream held by selected structured 
storages, is generated by opening selected storages. Names of selected 
storages, are added to transaction table stored in persistent secondary 
storage based on opened storages. One of the selected storage is last 
closed. Name of closed storage is erased. The shadow copies of data stream 
of selected storage whose names remain in table is deleted. 

DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

1. shadow copies erasing system; 

2 . shadow copies erasing program stored in recording medium 

USE - For erasing shadow copies from persistent secondary storage for 
user data recovery in computer system for user data transaction processing 
during transfer of funds between bank accounts. 

ADVANTAGE - Makes shadow copies of data streams rather than structured 
storages to decrease amount of memory required to maintain shadow copies, 
hence strikes balances between simple implementation and minimizing memory 
requirement. More than one data stream can be renamed since the transaction 
can modify more than one stream before committing the predefined changes. 

DESCRIPTION OF DRAWINGS - The figure depicts flowchart explaining the 
steps involved in user data recovery. 

Title Terms/Index Terms/Additional Words: ERASE; SHADOW; COPY; PERSISTENT; 
SECONDARY; STORAGE; COMPUTER; SYSTEM; USER; DATA; TRANSACTION; PROCESS; 
NAME; ONE; SELECT; STRUCTURE; AFTER; LOST; CLOSE 
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Erasing of shadow copies from persistent secondary storage in computer 
system used in user data transaction processing, involves erasing name 
of one selected structure storage after lost closing of... 

Original Titles : 

Recovering from a failure using a transaction table in connection with 
shadow copy transaction processing. 

Alerting Abstract . . .NOVELTY - Shadow copy of user data stream held 
by selected structured storages, is generated by opening selected 
storages. Names of selected storages, are added to transaction table 
stored in persistent secondary storage based on opened storages. One of 
the selected storage is last closed . Name of closed storage is erased 
. The shadow copies of data stream of selected storage whose names 
remain in table is deleted. .. .copies erasing system; shadow copies 
erasing program stored in recording medium 



. . .USE - For erasing shadow copies from persistent secondary storage for 
user data recovery in computer system for user data transaction 
processing during transfer of funds between bank accounts... 

. . .ADVANTAGE - Makes shadow copies of data streams rather than structured 
storages to decrease amount of memory required to maintain shadow 
copies, hence strikes balances between simple implementation and minimizing 

Title Terms ... /Index Terms /Additional Words: USER ; ... 

. . . CLOSE 

Original Publication Data by Authority 



Original Abstracts : 

A system for performing transaction processing on user data maintains a 
transaction table . The transaction table holds the identities of 
structured storages that have been opened but not yet closed by each of 
the transactions that are accessing the structured storages. Each time that 
a stream holding user data is opened in a write mode, an internal copy 
of the stream is made. Changes are applied... 

...that was in progress at the time of the failure is undone. Then the 
transaction table is read to identify each of . the structured storages 
that must be opened and processed to remove any remaining internal copies 
of streams. In summary, the system provides robust multiuser transacted 
access to user data through file system metadata transactions and uses 

a transaction table to optimize system recovery. 
Claims : 

...storage and a persistent secondary storage, the computer system 
supporting transaction processing of user data using shadow copying, a 
method of removing shadow copies from the persistent secondary storage 
as part of a recovery from a failure, comprising the. . . 

. . .partition being capable of holding one or more objects that contain user 
data /providing a transaction table, stored in the persistent secondary 
storage , for holding names of partitions that have been opened by 
transactions /opening selected partitions for writing by transactions, a 
shadow copy of at least one object held by each of the. selected partitions 
being generated. . . 



...selected partitions to the transaction table in response to the selected 
partitions being opened /performing a last close on at least one, but not 

all, of the selected partitions; removing the name of each of said at 
least one of the selected partitions in response... 

.. .being closed; andrecovering from a failure, including deleting any 
shadow copies of the at least one object of the selected- partitions whose 
names remain in the transaction table. 
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Non-volatile semiconductor memory erasable in 
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Alerting Abstract GB A 

The non-volatile semiconductor memory has an active block for storing a 
first file, a reserve block for storing a second file, and a directory 
block. The second file is a copy of the first file. The copy is made during 
a clean-up operation prior to erasure of the active block. The directory 
block has a directory entry for identifying the first file. The file 
structure allows flash EEPROMS to be used as mass storage instead of 
magnetic discs. 

Non-deleted files are duplicated in a reserve block before the active 
block is erased. The space occupied by deleted files in the active block is 
released during the clean-up operation. 

ADVANTAGE - Improved reliability. 

Title Terms/Index Terms /Additional Words: NON; VOLATILE; SEMICONDUCTOR; 
MEMORY; ERASE; BLOCK; COPY; CLEAN; UP; OPERATE; PRIOR; ACTIVE 

Class Codes 

International Classification (Main) : G06F-012/02, G06F-017/30, GllC-016/02 



(Additional/Secondary) : G06F-012/00, G06F-015/78, GllC-014/00 



File Segment: EPI; 
DWPI Class: TOl 

Manual Codes (EPI/S-X) : TOl-HOl; T01-H01B3 
Original Titles: 

. . . File structure for a non-volatile block-erasable semiconductor flash 
memory. 

Alerting Abstract ...The non-volatile semiconductor memory has an active 
block for storing a first file , a reserve block for storing a second 
file , and a directory block. The second file is a copy of the first 
file . The copy is made during a clean-up operation prior to erasure of 
the active block. The directory block has a directory entry for identifying 
the first file . The file structure allows flash EEPROMS to be used as 
mass storage instead of magnetic discs... 

. . .Non-deleted files are duplicated in a reserve block before the 
active block is erased. The space occupied by deleted files in the 
active block is released during the clean-up operation. . . 

Original Publication Data by Authority 
Original Abstracts : 

. . .volatile semiconductor memory comprises an active block for storing a 
first file, a reserve block for storing a second file, and a directory 
block . The second file is a copy of the first file . The copy is made 
during a clean- up operation prior to erasure of the active block. The 
directory block comprises a directory entry for identifying the first file. 



...active block for storing a first file, a reserve block for storing a 
second file, and a directory block. The second file is a copy of the 
first file. The copy is made during a clean-up operation prior to 
erasure of the active block. The directory block comprises a directory 
entry for identifying the first file. 
Claims: 

The non-volatile semiconductor memory has an active block for storing a 
first file , a reserve . block for storing a second file , and a 
directory block. The second file is a copy of the first file . The 
copy is made during a clean-up operation prior to erasure of the active 
block. The directory block has a directory entry for identifying the first 
file . The file structure allows flash EEPROMS to be used as mass 
storage instead of' magnetic discs... 

. . .Non-deleted files are duplicated in a * reserve block before the 
active block is erased. The space occupied by deleted files in the 
active block is released during the clean-up operation. . . 

...a memory that is a block-erasable nonvolatile semiconductor memory; (B) 
a controller that (1) allocates (a) a first portion of the memory storing 
an active file and a deleted file ; (b) a second portion of the memory 
serving as a free portion of the memory; (c) a third portion of the 
memory storing information as to whether a portion of the memory is 
allocated to store the active and deleted files or allocated to serve 
as a free portion of the memory; (d) a fourth portion of the memory 
storing a number of . . . 



. . .has been cycled; (e) a fifth portion of the memory storing a directory 
of active files ; (2) stores a copy of the active file in the second 
portion of the memory and erases the first portion of the memory. . . 
...is claimed is: A processor-controlled method of file management for a 
nonvolatile semiconductor memory with a plurality of physical erase 
blocks, wherein bits of the memory cannot be overwritten from. . . 

...method comprising the steps of :</br>(l) allocating a first physical 
erase block of the memory for storing an active file and a deleted 
f ile; </br> (2) allocating a second physical erase block of the memory 
for storing a copy of the active f ile ; </br> (3 ) storing in an allocated 
first portion of a third physical erase block of the memory information 

as to whether a physical erase block of the memory has been allocated to 
store the active and deleted files or allocated to store the copy of the 
active f ile ; </br> (4 ) reclaiming memory space by storing in the 
second physical erase block of the memory the copy of the active file 
and by erasing the entire first physical erase block of the memory in 
order to permit reuse of the first physical erase block of the memory 
for storage; </br> (5) tracking a number of times a physical erase block... 

...portion of the third physical erase block of the memory; </br> (6) storing 
in an allocated third portion of the third physical erase block of the 
memory a directory of active f iles : </br> (7) minimizing cycling 
distributions between physical erase blocks of the memory by choosing for 
reclamation a physical erase block of the memory with a lowest cycle 
count . . . 

...of physical erase blocks, wherein bits of the memory cannot be 
overwritten from a first logical state to a second logical state without 
a prior erasure, wherein erasure is by physical... 

...block for storing an active file and a deleted file; (2) allocating a 
second portion of the memory in a second physical erase block for storing 
a copy of the active file; ( 3 ) storing in an allocated third portion of 
the memory information as to whether a portion of the memory has been 
allocated to store the active and deleted files or allocated to store 
the copy of the active file; (4) reclaiming memory space by storing in the 
second portion of the memory the copy of the active file and by 
erasing the first physical erase block including the first portion of 
the memory in order to permit reuse of the first portion of the memory for 
storage ; (5) storing data in the first and second portions of the 
memory in a inked-list variable file structure. 
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ABSTRACT 

PURPOSE: To enable a reorganizing process in the 24-liour continuous 
operation state of a data base by generating tlie index part of a data base 
to be copied prior to the copying of data records . 



CONSTITUTION: A reorganization preprocessing means 1 is actuated while the 
copying data base 6 is in a common-use state and the data base to be copied 
7 is in an exclusive state. A user information acquiring means 3 acquires 
free area acquisition information 12, a data base storage control 
information generating means 5 generates storage control information from 
the information of the copying data base 6 and the free area acquisition 
information 12, and an index information setting means 9 generates the 
index part by temporarily storing dummy records, wherein index Icey values 
are set on the basis of the storage control information after the 
initialization of the data base to be copied 7, in the data base 7 to be 
copied and then deleting them. The reorganizing means 2 is actuated while 
the copying data base 6 and data base to be copied 7 are in a common-use 
state. A data base copying means 10 inputs the data records from the 
copying data base 6 and stores them in the data base to be copied 7. 
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..SPECIFICATION on input line 30, the computer system 10 will have, before 
receipt of the data, allocated storage in each of the processor systems 
in one of a plurality of different ways... 

. .processor system would be responsible for servicing two gigabytes of the 
cluster volume for use not only for itself, but for the other processor 
systems or members of the cluster. 
Under. . . 



..volume has to be strictly managed; and third, changes to the file system 
structure (the creation or deletion of files) has to be replicated 
in each instance of the file system running on each cluster member. 
Rather than use the cluster volume structure identified above, in. . . 

..embodiment of the invention, the cluster architecture provides access to 
data objects and named fragment files , much in the way a file server 
provides " files " to network clients. Since the cluster members keep 
their file system private and only export access to the data objects, 
each cluster member can read, write, or delete files from its local 
file system without disrupting the other members of the cluster. There is 



..is possible to write all five blocks of data substantially in parallel, 
thus making full use of the bandwidth available to the writing 
controller and, at the same time, distributing substantially. . . 
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ABSTRACT EP 4 54 34 0 A2 

A data processing system is described which includes both volatile and 
nonvolatile memories and a distributed file control software system. A 
method is employed by the data processing system to recover from a 
malfunction which occurs during a file transaction and comprises the 
steps of: providing a log file to maintain a record of atomic file 
transactions; recording in volatile memory, old and new data images which 
result during a file transaction; writing the before image to a portion 
of the log file which is contained in nonvolatile memory; and in the 
event of a malfunction, employing the log file in nonvolatile memory to 
determine the status of an active file transaction and rolling back the 



active transaction in the event the malfunction occurred prior to its 
completion. The new data image in a transaction is only written to the 
nonvolatile memory after the old data image has been written to 
nonvolatile memory, (see image in original document) 
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..SPECIFICATION attention has been given to defining certain system 
transactions as "atomic" and assuring that a record is kept of all 
actions within a transaction until all such actions have been completed 



...MIT Press, pp. 46-48, (1985). A "shadow paging" technique is there 

described wherein two copies of image data are always made , with 
the original data copy not being discarded until the transaction 
employing the new image copy has successfully completed. 

Another distributed data -base management system with fault recovery 
capabilities is discussed in "Computation and Communication in R...said 
old data image, a value of said second variable; 

performing said file transaction to create new data , recording an 
image of said new data in said log file in volatile memory and 
assigning to said. . . 

...transaction has been performed; 

means for copying the old and new images into a log file stored in 
non- volatile memory; and 

means, in the event of a malfunction of the... 
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...SPECIFICATION The Image Command Services 106 handles all disk-related 
processes, including image and standard system file management and 
local disk directory management. The Workstation Services 116 modules 



handle communications to and. system, set attributes file system, 
synchronize file system. 

An "attribute" is a characteristic about a file system that can be 
selectively retrieved and modified. File system attributes provide 
information about the operational state of a file system . 

File system attributes include such characteristics as: change 
authorization, delete authorization, image space available, space 
available, space.... 
...for modifying attributes that are unique to each file, and deleting a 
file from a file system , and for changing the name of a file. These 
types of common file services includes... 

. . .verify file integrity. 

The file attributes make information about the files selectively 
available within a file system . Commonly used file attributes are 
such items as: access time, file type, last record, owner... 

...maintained by the system in an index file. The index file is created by 
the file management system when the structured file is created. 

In regard to applications using structured files, a structured the 
individual records/fields that make up the sequence. 

The characteristics of all the file systems on a Storage Retrieval 
Module 10 are described by the contents of a constructed File... 
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Main International Patent Class (v7): G06F-017/30 
International Patent Class (v7): G06F-15:00 
Publication Language: English 
Fulltext Availability: 

Detailed Description 

Claims 

Fulltext Word Count: 26150 
English Abstract 

In a data processing system (100) , a mechanism identifies data items 

by 

substantially unique identifiers (138, 140, 142, 144, 146, 148, 150) 
which depend on all of the data in the data items and only on the 
data in 

the data items. Existence means determine whether a particular data 
item 

is present in the system, by examining the identifiers of the 
plurality 

of data items. 

French Abstract 

Dans un systeme informatique (100), un mecanisme identifie les 
donnees 

au moyen d * identi f icateurs sensiblement specif iques (138, 140, 142, 
144, 

146, 148, 150), dependant de I'ensemble des informations contenues 
dans 

chaque donnee et uniquement des informations contenues dans chaque 
donnee. Un element de verification d' existence determine si une 



donnee 

particuliere se trouve dans le systeme, en examinant les 
identif icateurs 

de la pluralite de donnees. 

Fulltext Availability: 
Detailed Description 

Detailed Description 

users of the data processing system, and it is desirablb 
that a single mechanism be used to address each of the 
problems described above. 

SUMMARY OF THE INVENTION 

This invention provides ... data items in order to decide whether they 
can be safely removed from a local file system ; 
the system can efficiently record and-preserve 
any collection of data items; 

the system can efficiently make a copy of any 
collection of data items, to support a version control 
mechanism for groups of the data items; 
the system. . . the 

present invention, primitive mechanisms, are now 
described. The mechanisms described here depend on 
underlying data management mechanisms to create , copy , 
read, and delete data items in the True File registry 
126, as identified by a True File ID. This... of functions with the 
above 

properties 

are the so@called message digest functions, which are 

used in digital security systems as techniques for 
authentif ication of data. These functions (or 
algorithms) include ... File does not have a True File ID or 
compressed file ID, ignore it. 

(iii) Use the Verify True File mechanism 

(see extended mechanisms below) to confirm that the True 

File ... inventory in which each file named 

identifies the data item on the volume being inventoried. 

Data items are not copied from the removable volume 
during the inventory proces so 
An operator must request that an inventory be 
created for a specific volume. Once created , the volume 
directory can be frozen or copied like any other 
directory. Data items from either the physical volume or 
the volume directory can be accessed using the Open File 
operating system mechanism which will cause them to be 
read from the physical volume... 

...file encountered, excluding directories, the 
following steps are taken. 

(i) The True Name of the file is 

computed. An entry is created in the True Name registry 
124, including the True Name of the file using the 
primitive mechanism. The source field of the True Name 



registry entry 140 identifies the source tcLble entry 144. 
(ii) A pathname is created consisting of 

the path to the volume directory and the relative path of 
the file on the media. This path is linked to the 
computed True Name using Link Path to True Name primitive 
mechanism. 

(D) After all files have been inventoried, the 
volume directory is frozen. The volume directory serves 
56 

as a table of contents for the volume. It can be copied 
using the Copy File or Directory primitive mechanism to 
create an "overlay" directory which can then be modified, 
making . . . 

.this mechanism creates a new, 

synchronized version which includes the changes from 
each. Where a file is changed in both versions, this 
mechanism provides a user exit for handling the 
discrepancy ... synchronization is complete, record 
the time of the final change. This time is to be used as 
the new start time the next time this directory is 
synchronized with the same... 
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Claims 
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English Abstract 

A high-capacity and high-speed storage/retrieval system (Fig. 1) 
provides storage and retrieval for document images in digitized data 
form. Clusters of storage/retrieval modules (SRMs) (10) receive 
serialized image optical data read from documents (0:) via point to 
point 

controllers (lOpo) . The storage/retrieval modules (10) store and/or 
exchange digital data via individual controllers (lOpo) or line 
controllers (lOoz) in the clusters of SRMs. A host computer (6) is 
operative to transmit via sever /controller (4B) commands and 
management 

data to remotely located storage/retrieval modules (10) . Local 
workstations (12, 14) are connected to the SRM's via standard 
interface 

boards (10c) and remote workstations (12, 14) may be connected 
through 

modems (10) and sever/controller (4BS) to other remote workstations. 
French Abstract 

Un systeme de stockage et d*extraction (Fig. 1) rapide et a capacite 
elevee permet le stockage et 1* extraction des images documentees sous 
forme de donnees numeriques. Des grappes de modules de stockage et 
d*extraction (des SRM) (10) recoivent des donnees d* images optiques 



et 

numerotees sorties des documents (@:) par 1 ' intermediaire des 
controleurs 

point a point (lOpo) . Lesdits modules (10) stockent et/ou echangent 
des 

donnees numeriques par 1 * intermediaire des controleurs individuels 
(lOpo) 

ou des controleurs de lignes (lOoz) situes dans les grappes de SRM. 

Un 

ordinateur central (6) sert a les transmettre a travers des commandes 

de 

sectionnement et de controle (4B) et des donnees de gestion jusqu*a 
des 

modules de stockage et d'extraction (10) eloignes. Des postes de 
travail 

locaux(12, 14) sont connectes aux SRM par 1 ' intermediaire des cartes 
d* interfaces normales (10c) et des postes de teletravail peuvent etre 
connectes a d'autres postes de teletravail par 1 * intermediaire des 
modems 

(,10) et par les unites de sectionnement et de controle (4BS) 

Fulltext Availability: 
Detailed Description 

Detailed Description 
field. The key 
field houses a supplemental data structure called an 
"index". 

The "index" is used to identify a particular 
record within a structured file. Indexes are 
maintained by this system... set attributes f le 
system, synchronize file system. 

An 'attribute' is a characteristic about a 

file system that can be selectively retrieved and 
modified. File system attributes provide information 
about the operational state of a file system . 

File system attributes include such 
characteristics as: change authorization, delete 
authorization, image space available, space 
available, space... 

. . .for 

modifying attributes that are unique to each file, 
and deleting a file from a file system , and for 
changing the name of a file. These types of common 
file services includes ... verify file 
integrity . 

The file attributes make information about 
the files selectively available within a file 

system . Commonly used file attributes are such items 
as: access time, file type, last record, owner... 



...maintained by the system in an index file. The index 
file is created by the file management system when 
the structured file is created. 

in regard to applications using structured 

filest a structured. .. retrieve the individual records/fields that 
make 

up the sequence. 

The characteristics of all the file systems 

on a Storage Retrieval module 10 are described by the 

contents of a constructed File... 
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A dynamic, finite versioning scheme supports concurrent transaction and 
query processing in which there is no interference between transactions 
and queries and no quiescence of either transactions or queries for 
allowing queries to access a more up-to-date database. Only a finite 
number of logical versions are dynamically maintained on disk for a 
database page. Acquiring no locks, queries access appropriate query 
versions, according to their initiation times. Each corresponding query 
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on-the-fly garbage collection when it is recognized that only a single 
page copy is sufficient to represent the required logical versions, (see 
image in original document) 

ABSTRACT WORD COUNT: 213 



LEGAL STATUS (Type, Pub Date, Kind, Text) : 
Application: 920902 A2 Published application (Alwith Search Report 



;A2without Search Report) 
Change: 930407 A2 Representative (change) 

Change: 930512 A2 Representative (change) 

Change: 930929 A2 Obligatory supplementary classification 

(change) 

'search Report: 931013 A3 Separate publication of the European or 

International search report 
Change: 940921 A2 Representative (change) 

Withdrawal: 950125 A2 Date on which the European patent application 

was deemed to be withdrawn: 94 0726 
LANGUAGE ( Publication , Procedural , Application) : English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 

CLAIMS A (English) EPABFl 2579 

SPEC A (English) EPABFl 6133 
Total word count - document A 8712 
Total word count - document B 0 
Total word count - documents A + B 8712 

...CLAIMS previous active query list of queries occurring prior to the 
generation of said current query snapshot of said database, an 
identifier for a query being deleted from said previous active query 
...system of claim 20 wherein said database version manager means 
further generates a previous query snapshot of said database from 
said current query snapshot for access by queries occurring prior 
to the generation of a next version of said. . . 

. . .manager means further maintains a previous active query list of queries 
occurring prior to the generation of said current query snapshot 
of said database , an identifier for a query being deleted from said 
previous active query list when a. . . 

...database being derived from said working version at a time when said 
changes are committed, generates a previous query snapshot of 
said database from said current query snapshot for access by 
queries occurring prior to the generation of a next version of said 



. . .manager means further maintains a previous active query list of queries 
occurring prior to the generation of said current query snapshot 
of said database , an identifier for a query being deleted from said 
previous active query list when a... 



.said time -invariant information is stored on said direct access storage 
means when a page copy is created while maintaining said time 
variant information in memory. 
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model. Applications update the primary database . The updates are logged 
and scanned from the primary database log by the Log Transfer Manager 
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transaction order that was applied at the primary site. A data replication 
request is called a subscription. When a subscription is created , its 
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provides an open system interface to heterogeneous systems . A documented 
Log Transfer Interface allows foreign applications to submit updates at the 
primary. At the replicate, a flexible, programmable interface allows 
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Backing up in the Windows NT environment. (Special supplement: Windows NT 
. VAR) (Technology Information) 
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ISSN: 1082-8818 LANGUAGE: English RECORD TYPE: Fulltext; Abstract 

WORD COUNT: 3 3 95 LINE COUNT: 00271 

... a file system to be accessed as another logical disk drive. 

How does a journaling file system relate to backup? First, it 
addresses the open file problem because files on a... 

...job is started. Replica hooks into Windows NT's file system and sets up 
a snapshot (see Figure 1) . The process creates a place for the log and 
creates hooks in the software to update the log with data that was 
current when the snapshot is started, but is overwritten by subsequent 
operations from applications. The setup time is only. . .until setup is 
complete. Replica's logging actually is more selective than a full 
journaling file system . For example, Replica only needs to log 
changes one time to data that was current when the snapshot is made; 
subsequent changes are irrelevant for the backup. Likewise, additions or 
changes to information created after the snapshot setup are not logged, 
but are only updated in the normal file system , because this 
information is of no importance to the backup operation. 

The log information is saved once all information from the file 
system is saved. The backup data set contains all the necessary information 
needed to recreate the logical at the time of the snapshot . The log and 
hooks are removed once the backup operation is complete. 

Replica is available for Windows NT and Novell IntranetWare . . . 
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Toasting the new appliance. (Network Appliance's FAServer 450 dedicated 

high-performance Network File System server) (Hardware 

Review) (Evaluation) 

Jones, Derek C. 

LAN Magazine, pl70(4) 
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DOCUMENT TYPE: Evaluation ISSN: 1069-5621 LANGUAGE: English 

RECORD TYPE: Fulltext; Abstract 

WORD COUNT: 3646 LINE COUNT: 00288 

... know a disk problem occurred, 

I ' LL HAVE A WAFL 

The FAServer uses a specialized file system designed for optimum NFS 
performance on a RAID 4 disk system. The Write Anywhere. . . 

...system administrator to recover files they've lost. They simply copy 
them out of the snapshot subdirectory. 

For administrators, snapshots can greatly simplify tape backups. 
Because a snapshot is an unchanging, static image of the file system 
, backing it up is ... well, a snap. Contrast that with the difficulties 
you usually face... 

...on the disk and how frequently data blocks are changing. As mentioned 
earlier, when the file system needs to update "a data block, it looks 
for an available block on which to blocks, it will delete the oldest 
snapshot , freeing up space for the new data . 
THE IMPORTANCE OF BEING CONSISTENT 

Every 10 seconds, the FAServer creates a special snapshot called. . . 

, . . is used by the server on boot -up, to avoid having to perform a lengthy 
file system check after a power loss or system failure. Any noncommitted 
NFS requests not reflected by. . . 

...a log of requests. By using a log of requests. Network Appliance ensures 
that the file system is not damaged beyond repair on. failure of the 
NRAM. If the FAServer's NRAM. . . 
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StingRay serves it up. (MTI Technology Corp's StingRay NFS 2.0 network file 
server) (Product Announcement) 

Morrison, Kristine M. 

DEC Professional, vl3, nil, pl4 (1) 

Nov, 1994 

DOCUMENT TYPE: Product Announcement ISSN: 0744-9216 LANGUAGE: 
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... a single drive failure will not interrupt the system. 

StingRay NFS incorporates the Write Anywhere- File Layout (WAFL) 
syste, designed by MTI. WAFL is integrated with RAID to simultaneously 
write to. . . 

...backup utility that allows users to independently recover corrupted or 
deleted files from online copies. Snapshot makes a virtual copy of the 
file system by copying the 12 8 -byte file system pointer 
information . The system administrator defines how often Snapshots are 
taken and how long they are kept. Up to 20 Snapshots can be online 
simultaneously. The system administrator can use a Snapshot to back up 
complete static file systems while the active file system is still 
online. In case of server failure, StingRay NFS is designed to reboot in... 
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NFS toaster. (Network Appliance Corp. FAServer Network File System server) 
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... PC clients and a FAServer without further documentation. 

Administration 

Compared to administration of other NFS file servers, the FAServer 
administration is simple. The System Administrator's Guide is easy to 
understand. . . 

. . .data security, snapshots have the same permissions as the original 
flies. 

Figure 1 shows how snapshots work. A snapshot operation simply 
creates a logical image of the file system --the user's view of names . 
A snapshot does not consume additional disk space by duplicating a file's 

contents ; it just copies the file-name pointers and attributes into a 
hidden directory called snap... 

. . .version is modified. When a user subsequently modifies the active 
version of a file, a copy of the file blocks containing the new data is 
created. The file pointer in the active directory points to the new data 
blocks while the file pointer in the snapshot directory continues to 
point to the old data block. 

Users can retrieve snapshots of their files by changing their 
directory to the hidden directory snap... 

...file blocks are duplicated, how long snapshots can be kept depends on 
how quickly the file system changes and how much disk space you have. 
If changes occur slowly, snapshots can be... 

...is an invaluable feature. We have lost count of the number of times we 
inadvertently deleted all our work from earlier in the day and wished a 
backup had been taken ... 
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Network Appliance Announces New Enterprise -Ready Data ONTAP Software; 

Recovery and Availability Solutions Deliver True Data Protection and 

Security. 
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Language: English Record Type: Fulltext 
Document Type: News wire; Trade 
Word Count: 84 0 

... s market-proven operating system for Network Appliance (tm) 

"filers." 

SnapMirror and SnapRestore allow enterprise, database and 
e- commerce customers to implement mult i -terabyte data management systems 
for remote mirroring, enterprise... 

...Snapshot technology. SnapRestore is the industry's first data recovery 
tool that can revert a file system to a previous Snapshot, so system 
administrators can quickly revert a file system to a previous operating 
state - such as before a data corruption or data integrity issue... 
...takes to recover from application data corruption instances from hours 
to minutes . 

SnapMirror is a data replication tool designed to enhance data 
availability and promote business continuance, for applications such as 
disaster recovery. It delivers a fast, flexible enterprise solution for 
implementing remote mirroring of file systems over local or wide area 
networks at the block level. SnapMirror allows customers to mix... 

...achieve the best mirroring price/performance with their systems, 
including the use of a single filer to backup multiple filers. 

SecureAdmin implements the SSH 1.x (Secure Shell) protocol in 
DataOntap. . . 
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invincible. As NA points out, a thin server NFS is easy to 
administer because it eliminates operating system choices unrelated to 
file service. For instance, the NFS has just one file system that grows 
automatically when new disks are added. This eliminates the complexity of 
partitioning disk... 

...back-ups, the NA NFS approach could hardly be simpler. It uses what NA 
terms " Snapshots or on-line, read-only copies of the entire file 
system . Snapshots can be created automatically several times a day and 
users can access them over NFS to examine or recover old versions of their 
files without help from the system administrator. The NFS creates 
Snapshots using a copy-on-write technique that consumes no disk space 
until files referenced by a Snapshot are deleted or modified. 

While performance is achieved by using a very lightweight kernel 
shorn of superfluous... 
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... data to disks faster than other servers, includes a unique feature 

for copying and recovering files , and because it is a software-based 
product that uses standard off-the-shelf hardware, is cheaper to maintain 
and expand, he said. 

FAS includes a proprietary file system called Write Anywhere File 
Layout, which can write data to disks much more rapidly than. . . 

...allows recovery of deleted files without using tape backups and also can 
be used to make a tape backup while a server is on-line, the company 
said. 

The system also. . . 

. . .of Inexpensive Disks (RAID) . RAID prevents loss of data when a disk 
fails, and the Snapshot software automatically keeps up to 2 0 logical 
copies of an entire file system on a RAID disk array. 

Addresses Server Complaints 

Perrell said that Snapshot is aimed at... 

. . . said. 

Mayes also said the NAC server writes data 10 times faster than a 
SparclO file server from Sun Microsystems Inc., while it reads data about 
20 percent faster. 

Analysts said. . . 
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PC File-Server Power : Network Appliance Corp.'s FAServer brings a ton of 
PC muscle to NFS networking 

Tom Yager 

Open Computing, Vol. 11 > No. 5, Pg 83 
May, 1994 
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SECTION HEADING: PRODUCT REVIEW ISSN: 0739-5922 
WORD COUNT: 2, 651 

TEXT: 

... throughput. The structure of the file system is unique to the FAServer. 
NAC calls its file system WAFL, short for Write Anywhere File Layout. 
WAFL optimizes disk I/O for RAID..: 

...snapshots and NVRAM. 



On a regular basis, the FAServer makes a snapshot of its current file 
system state; the system default is set to take a snapshot every 10 
seconds, but it is user-configurable. Changes to the file system are then 
seen as incremental ( snapshot plus new data ) , until the next snapshot 
gathers all the changes, and so on. These periodic snapshots, which NAC 
calls ""consistency points," let the system reboot without integrity 
checks. Each snapshot ensures that the file system elements ( data , 
inodes, free maps) are fully synchronized. On reboot, the FAServer 
automatically reverts to its most... 

...points is extended to users as well. You can tell the FAServer to make a 
snapshot of the file system any time you like. It places a marker in 
the support structure that allows everything. . . is tagged with the 
snapshot's name. In that directory are pointers to all the files two 
levels up, their states frozen as of the time of the snapshot. So you... 
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NFS toaster 
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...TEXT: PC clients and a FAServer without further documentation. 
ADMINISTRATION 

Compared to administration of other NFS file servers, the FAServer 
administration is simple. The System Administrator's Guide is easy to 
understand. . . 

. . .data security, snapshots have the same permissions as the original 
files . 

Figure 1 shows how snapshots work. (Figure 1 omitted) A snapshot 
operation simply creates a logical image of the file system --the 
user's view of names. A snapshot does not consume additional disk space 
by duplicating a file's contents ; it just copies the file-name pointers 
and attributes into a hidden directory called *snapshot. File access 
through. . . 

. . .version is modified. When a user subsequently modifies the active 
version of a file, a copy of the file blocks containing the new data is 
created. The file pointer in the active directory points to the new data 
blocks while the file pointer in the snapshot directory continues to 
point to the old data block. 

Users can retrieve snapshots of their files by changing their directory 
to the hidden directory 

♦snapshot and copying files... 

...file blocks are duplicated, how long snapshots can be kept depends on 
how quickly the file system changes and how much disk space you have. 
If changes occur slowly, snapshots can be. . . 

...is an invaluable feature. We have lost count of the number of times we 
inadvertently deleted all our work from earlier in the day and wished a 
backup and been taken. . . 
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ZShadow is a Unix file - system shadowing product that takes 
periodic snapshots of an HP workstation's file system , allowing 

a user to return to a previous version of a file via a mouse. 

. . . inteirvals at which the file snapshots are taken, stored and deleted. 
Users can access ZShadow files for browsing or writing. 

ZShadow costs $695 for a desktop package and $1,195 for... 



